Mycoplasma pneumoniae is a common etiologic agent of lower respiratory tract infections in humans. However, it has been reported previously that the organism has occasionally been isolated from sites other than the oropharynx and respiratory tract. We report the isolation of 24 strains of M. pneumoniae from urogenital specimens obtained from 22 female patients. Most isolates were of cervical origin from patients attending several local gynecological clinics over a 2-year period. Strains were also isolated from the urethra of one of three healthy male sexual partners of female patients positive for the organism. Single serum specimens obtained from three female patients and three different male sexual partners showed antibody levels suggestive of either recent respiratory infection or genital tract colonization with M. pneumoniae. Although there is no apparent definitive explanation for the localized outbreak of the organism at these unusual sites, the possible transfer through sexual and/or orogenital contact remains the most likely mode of transmission. The occurrence of an organism with obvious pathogenicity for human epithelial tissue in the urogenital tract suggests such transfer could play a role in genital tract infection.
Mycoplasma pneumoniae is one of the commonest etiologic agents of lower respiratory tract infections in humans, accounting for somewhere between 15 and 20% of all cases of pneumonia (3, 7) . The organism can clearly be associated with a wide range of mild to serious extrapulmonary complications following respiratory disease in adults, children, and infants. However, the most frequent clinical manifestations observed with the organism involve tracheobronchitis and pharyngitis, with almost 20% of infections being asymptomatic (3) . In an earlier study in Canada (6), we isolated M. pneumoniae from 10.8% of 1,660 throat and laryngeal swab specimens or sputum aspirates from patients with suspected respiratory infections.
Studies to establish a true carrier state with M. pneumoniae have given conflicting data. Part of the difficulty may involve the persistence of the organism in the oropharynx for as long as 4 months following respiratory tract infection (7) . Carriage rates in healthy populations in nonepidemic years are generally thought to be very low, although data suggesting otherwise have been reported (7, 9) . However, carriage rates as high as 10% have been recorded during epidemic M. pneumoniae infections in military populations (21) .
Strains of M. pneumoniae have been isolated from a variety of extrapulmonary tissue sites, almost always following an acute respiratory infection with the organism (16) . The organism has been isolated most frequently from arthritic joint infections, usually in individuals with immune deficiencies, or from cerebrospinal fluid (16) . From February through December 1992 and from January through March 1994, we isolated a total of 24 strains of M. pneumoniae from the urogenital tracts of female patients attending several local gynecological clinics in Ottawa. During this same time, M. pneumoniae was also isolated from an urethral specimen of a male sexual partner of one of the female patients who harbored the organism.
Since few other reports of the isolation of M. pneumoniae from these anatomical locations, other than cultivation from a tubo-ovarian abscess and three vaginal isolates between 1975 and 1977 (4, 15) , have been made, we considered both the numbers of isolates and the patients involved to be a significant expansion of the known host relationships of the organism. In addition, the established shared serologic relationship between M. pneumoniae and Mycobacterium genitalium (11, 14) and the occurrence of the latter organism in both the human urogenital tract and the human respiratory tract (1, 19) suggested the possibility that some of the isolates might be M. genitalium or that the specimens might contain mixtures of both organisms (17) .
MATERIALS AND METHODS
Patients. The 22 specimens from female patients from whom M. pneumoniae was isolated represented approximately 2.6% of the total number (840) of urogenital tract specimens from females examined for mycoplasmas in the Ottawa Public Health Laboratory during the period from January 1992 to March 1994. All patients were visiting one of several local gynecological clinics. The ages of the patients varied from 17 to 51 years; there was no apparent history of respiratory disease during the 6 months prior to specimen collection, and most patients belonged to a low-risk, average socioeconomic group. Urethral specimens from three healthy male sexual partners of patients from whom M. pneumoniae was isolated were also examined during the study.
Specimen collection. Endocervical swabs were collected, inoculated into a transport medium (5), and then transferred to the laboratory within 24 h. In several instances, urine or pelvic fluid from female patients was also examined. Urethral swabs taken from male patients were also transferred to transport medium for cultivation attempts. Blood for serum was obtained from 10 of the female patients and 3 of the male sexual partners.
Culture procedures. Transport specimens (0.2 ml) were inoculated into the following media: U9 broth and modified A7B agar for ureaplasma isolation and identification (12) , arginine broth (20) , SP-4 broth (18), and mycoplasma broth and agar (5) for the isolation of conventional mycoplasmas. Agar plates were prepared with 0.8% Noble agar. All broth cultures were incubated at 37ЊC and were examined every third day for turbidity and a pH change over an 8-week period. Agar plates were incubated at 37ЊC in a 10% carbon dioxide environment and were examined weekly over an 8-week period. All specimens were also assessed for routine genital tract organisms, including Neisseria gonorrhoeae, Staphylococcus aureus, Streptococcus spp., Trichomonas spp., Candida albicans, clue cells, and Chlamydia trachomatis by standard procedures (10) .
Serological tests. Large-colony mycoplasmas cultivated from urogenital specimens, urine, or pelvic fluid were identified by either growth inhibition (2) or agar plate immunofluorescence (8) tests by using type-specific immune serum or fluorescein-conjugated antiserum. For the detection of M. genitalium in cultures of M. pneumoniae isolated from urogenital sites, agar plates containing about 200 colonies of M. pneumoniae were stained with a 1:64 dilution of a specific M. genitalium fluorescein-conjugated antiserum. The stained plates were then examined for the presence of fluorescent colonies by using incident illumination with UV light (8) .
The single serum specimens obtained from each female patient positive for M. pneumoniae and the three male cohorts were tested for antibodies to both M. pneumoniae and M. genitalium in conventional metabolism inhibition (MI) tests (13) .
RESULTS AND DISCUSSION
The patients included in the present study were not part of any designated prospective study on the occurrence of mycoplasmas in either the female urogenital tract or those of their sexual partners. Inclusion in the study was dependent on the unusual finding of at least a single isolate of M. pneumoniae, primarily from cervical swab specimens, submitted to the Ottawa Public Health Laboratory by various gynecological clinics in the local area. Table 1 provides some details of the laboratory findings, including submission date, source of the specimens collected at the clinics, and the results of the culture tests for M. pneumoniae, M. hominis, and Ureaplasma urealyticum. Twenty-four isolates of M. pneumoniae were obtained from the 22 female patients. More than one isolate was obtained from the cervix of patient 1, and this occurred over a 7-to 8-week period. The male sexual partner (patient 2) of this patient was the only one of the male sexual partners examined from whom an isolate of M. pneumoniae was obtained from the genital tract. A majority of the female patients (14 of 20) and all 3 male cohorts had harbored U. urealyticum in the urogenital tract, and only 4 females harbored M. hominis. C. trachomatis was not detected in any specimen, and this finding was supported by the low incidence of this organism in other urogenital specimens examined over this period of time in the Ottawa Public Health Laboratory.
With the isolation of M. pneumoniae from urogenital specimens of patients in early 1992, attempts were made to secure serum from such individuals to determine whether a concurrent or recent respiratory infection could be detected. Although antibody measurement with a single serum specimen usually cannot establish a definitive diagnosis of M. pneumoniae infection, the fact that two of the male cohorts and three of the females in the group had MI titers to M. pneumoniae of 1:128 to 1:256 is highly suggestive of a recent infection. Since both male patients were then apparently healthy and asymptomatic, this elevated antibody response might suggest either a recent respiratory infection or a response to current urethral colonization. Likewise, the absence of overt respiratory disease in any of the three females may also suggest that the antibody response to M. pneumoniae could be reflective of genital tract colonization. Single MI antibody titers below 1:64 are difficult to assess and might represent early acute infection, past infection, or exposure to M. pneumoniae.
Several important questions were raised in the early stages of the laboratory finding of M. pneumoniae in urogenital specimens. The concern was raised as to whether the isolates were actually strains of M. genitalium that had been mistaken in identification tests, because of the known serological crossreactions that exist between M. pneumoniae and M. genitalium (11, 14, 19) . The other question related to the possibility that the M. pneumoniae strains might be a mixture of that organism with M. genitalium, an occurrence established in both the human respiratory tract and synovial fluid (1, 17) . Extensive testing of 18 of the 26 urogenital isolates by an immunofluorescence technique on agar colonies with conjugate dilutions that are specific for either Mycoplasma species (17) confirmed that all isolates were apparently pure strains of M. pneumoniae.
The observations recorded here provide no obvious expla- nation for the sudden occurrence of M. pneumoniae in the female urogenital tract. The number of patients involved and the number of laboratory isolations, including repeated cultivation of the organism from the same patient at different times and from multiple specimens obtained at the same time, offer strong evidence of genital tract colonization with the organism. The isolation of M. pneumoniae from the urethra of one male cohort suggests that the most likely mode of transmission and acquisition in the patients involved was through sexual and/or orogenital contact. Indeed, almost 50% of the individuals involved admitted to oral sexual activity. Whether normal oral carriage of the organism in asymptomatic individuals during epidemic periods of M. pneumoniae infection represents a focal point for transmission through later oral sexual contact can only remain speculative. However, public health laboratories should now be aware that this organism can be found at sites other than the respiratory tract. Lastly, some of the clinical responses recorded in the female patients here and the occurrence in the urogenital tract of an organism with obvious pathogenicity for human epithelial tissues warrants further exploration of the possible role of M. pneumoniae in genital tract infections.
